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INTRODUCTION

Basic to agricultural remote sensing applications is the study of
crop signatures in the field at various growth stages and under various
growing conditions.

A crop signature study is being conducted by the Earth Resources
Laburatory at the University of Arizona Agricultural Experiment Station,.
Yuma, Arizona. |

The purpose of the study is to determine areas of the spectrum and
crop growth stages that would allow for the greatest probability of identi-
fication of. each specific crop.

A layout of the Experiment Station is presented in Figure 1. The
present study is being conducted in fields C-4 through C-14, identified
in the figure as thé "Signature Study" and the "Alkaloid Field Study".

The detailed plot plan for the spectral signature study is given
in Figure 2. The numbers in the lower portion of each plot will be used
throughout the study to reference the individual plots. Plots 7-11, 18-22,
24-33, and 40-44 will be planted in mid-February, 1974.

Figure 3 presents details of the alkaloid yield study area. Data
points are indicated by the numbers 51-55 which will be used throughout
the study to reference the individual plots. Due to the lTayout of the
study, data cannot be obtained from treatment number 2.

Spuctral data was taken with an Exotech model E20D filterwheel
spectrometer mounted on a truck-boom 20 feet above the ground (Fig. 4 & 5).
Three o tectors were available; 1) Silicon (Si) with a wavelength range of

490-1£90 nanometers was used at every field data point; 2) Lead Sulfide



(PbS) with a wavelength range of 900-3100 nanometers will be used at
selected field data points; 3) Mercury-Cadmium-Telluride (HgCdle) with a
wavelength range of 4100-14400 nanometers Qil] be used during the latter
part of the study on selected field data points after calibration of the
detector is completed.

A Hasselblad model 500 E1 with 80mm lens was mounted on the truck
boom (Fig. 5) parallel to the spectrometer in order to photograph the
spectrometer target. The spectrometer footprint was drawn on each phoiograph
and vegetation ground cover percentage determined.

Incoming radiation was measured with an Eppley Pyranometer and
recorded for each day that spectrometer data was taken (Fig. 6). Air
temperature and rglative humidity were recorded at two and five feet above
the ground. Table 1 contains data taken at 1 hour intervals from 7 em to
6 pm on the days when spectrometer measurements were made. |

Ground level photographs were taken of each sampling point along
with observations on height, growth stage,'and general crop conditions.

Spectral signatures from the Si and PbS detectors were obtained hy
ratioing the target reflectance against the incoming radiation to give
percentage reflectance. The HéCdTe detector data will be presented as:
apparent temperature.

This is one of a series of data reports; each will contain the
data collected at the Yuma, Arizuna test site since issuance of the previous
report. A final analysis'and summary will bé‘fssued éfter the study is
completed.

Data was collected February19-22, 1974 from the following targets:
cabbage, broccoli, onions, poppy - 1, poppy - 3, bare ground, cauliflower,

carrot, chick peas, poppy - 2, poppy - 4, .and'poppy - 6.
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Figure 1 STATION PLAN



Speetral Signature Study
USDA, NASA, Lockheed and U of A Cocperating
Yuma, Ariz, 1973-74

Field C, Berder 10<13

Fionre 9

QSTCONATIIRE STIIMV DTAN

R g , Concrete Ditch bt

' )\ —pe——
i e Yy - 1y

: Note: Rew will rum.'

Cabbage . Cauliflower Caggage Cauliflower North and South

L 12 34 i to minimize light
1/ y 1/ Y, effect of the sun
Broccoll Carrot Broccoll Carrot . Plot Size:
2 13 24 35 40'.6" x 26°'.3"
1/ 1/ ;] 1/ Pre Plant Fertilizer
Onions Chick Peas On&gns Chick Peas 50 1bs. N
3 14 36
"1/ Code indicates
1/ 1/ 1/ 1/ Nov. planting
Poppy =~ 1 Po -2 Po -1 P -2
3?1 zgy piz : apﬁg 2/ Code indicates
e - , : — 1L Feb. planting
L/ i/ ;/ 1/ Treatment:

Poppy -3 Poppy - 4 Poppy - 3 PCPPY -4 1 -~ Wet 30-35*
Bare 1/ 1/ Bare * Moisture to be
Ground Poppy - 6 Poppy ~ 6 Ground deternined by

17 28 : Tensiometer
6 39
3 (2/ 2/ u |2/ 2/ e
2 Pinto Poppy - 5 é Pinto Poppy -~ 5 S
Beans Beans
7 18 ) 29 40
2/ 2/ 2/ 2/
Chili Tomato Chili Tomato
8 19 30 41
2/ 2/ 2 2/
Vater- Chayote . Water=- Chayote
melon melon
9 20 1 42
2/ 2/ 2/ 2/
Zucchini Banana Zucchini Banana
Squash Squash
10 4 32 43
21 i
2/ 2/ 2/ 2/
Potato Sesame Sesame Potato
11 22 33 44
Wet Dry
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Figure 4 ERL REMOTE SENSING INSTRUMENTED VAN
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Figure 5 TRUCK BOOM MOUNTED SENSOR SYSTEM
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Table 1  RELATIVE HUMIDITY and TEMPERATURE

FEBRUARY 19, 1974

TIME 2 FEET 5 FEET
‘MST | R.H. % | TEMP.F | R.H, % TEMP , °F
e +
7 am NO DATH
8 am} NO DATH
9 am 68 ; 55 64 53
10 an} 56 58 | 52 56
11’ am B 54 62 46 | 60
12 an 50 | 65 47 63
1 pm 46 638 40 66
2 pm}) 46 71 40 68
3 pm 38 | 74 30 72"""‘
4 pm 30 74 35 7;‘“‘
5 pm 50 68 50 66 -
6 pmg§ 58 62 58 61
S |




Table 1  RELATIVE HUMIDITY and TEMPERATURE

FEBRUARY 20, 1974

r ﬁ
TIME 2 FEET 5 FEET
MST | R.H. % | TEMP.OF ] R.H. % ‘vTEMP.OF
y i
7 am 60 48 45 48
| 8 am] 48 50 b4 51
9 am| 46 53 36 54
7i0 am{ 38 57 31 57
1mam| 37 | 6o 30 | s
12 am| 36 61 | 29 60
lpmf 34 62 28 61
2 pm] 33 66 28 62
3pm} 32 64 26 62
4pm) 30 64 25 62
5 pm 30 63 26 61
6 pm 31 60 27 59
" scunypeend,




Table 1  RELATIVE HUMIDITY and TEMPERATURE

FEBRUARY 21, 1974

7:1:41%:7 2 FEET 5 FEET

MST | R.H. % | TEMP.F | R.H. % | TEMP.CF
7 am} 45 47 38 | 47
8 am| 46 47 38 48

9 am| 44 52 37 52

10 am| 42 55 36 4
1am| 41 | 58 35 s6
12 am | 40 60 R 58
lpm} 33 62 30 60

2 pm| 36 64 28 62
3pm) 32 65 27 62
4pmi 32 66 28 | 63 

S pmi 34 64 30 62

6 pmg 4 61 33 58 j_l




Table 1  RELATIVE HUMIDITY and TEMPERATURE

FEBRUARY 22, 1974

TIME | 2 FEET | 5 FEET
MST | R.H. % | TEMP.OF | R.H, % TEMP.°F
7 am| og 32 85 35
8 am] 95 34 62 38
9 am 68 43 45 43
10 an] 50 55 35 55
11 am} 42 60 30 59
12am| 38 | 63 27 | 62
1pm| 3 65 24 65
2 pm| 32 66 22 67
3 pm 26 69 20 68
4 pmiE 24 70 24 70
5 pm 30 71 32 70
6 pmp 4 71 45 66
s,




PLOT DETAILS

THIS SECTION CONTAINS FOR EACH PLOT THE FOLLOWING DETAILS:

CROP HISTORY

- GROUND LEVEL PHOTO
- BORESIGHT PHOTO
- GROUND TRUTH DATA

= SPECTROMETER CURVE



Nov
Nov
Nov
Kav
Yov
Dec
Dec
Dec

Jan
Jan
Jan
Feb

Feb
Feb
Feb

PLOT NO. 1 CABBAGE

1973
1973
1973

1973

1973
1973
1973
1973
1974
1974
1974
1974

1974

1974
1974
1974

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing
Irrigated

First emergence
*Up to a stand

Fertilized with SO 1lbs N/Ac - Irrigated
Thinned to 12"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Irrigated

Furrows cultivated
Irrigated
Irrigated



PLOT NO. 1 CABBAGE
GROUND TRUTH DATA
ATE "CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION '
(inches) Yo CONDITIONS
- 12, 1973 2 5 Moist Normal -
: 18, 1973 2.5 2 Dry Thinning-shocld Thinned Dec 17,
Slightly
wilted
v 3, 1974 4 5 Moist 1.5" down|Cold-wilted -
- 10, 1974 5 17 Moist .5" down|Normal | -
.14, 1974 5 .20 Wet Normal -
.25, 1974 6 25 Moist 1" down |Normal 57 weeds
Jan 21, 1974
30, 1974 7 25 Moist 2" down |Normal -
7, 1974 9 23 Wet Normal Irrigated Feb 4,
No weeds
14, 1974 10 27 Moist 1" down | Normal -
.22, 1974 10 28 - Normal -

1973

salt on rows -~



PLOT NO., 1 CABBAGE

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature



Nov 6,
Nov 7,
Nov 9,
Nov 12,
Nov 15,
Dec 7,
Dec 17,
Dec 26,
Jan 11,
Jan 15,
© Jan 28,
- Jan 29,
Feb 4,

Feb 14,

Feb 15,
Feb 20,

PLOT NO. 2 BROCCOLL

1973
1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974

CROP HISTORY

Fertilized with 50 lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing
Irrigated

First emergence

Up to a stand

Fertilized with 50 1bs N/Ac - Irrigated
Thinned to 14"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion
Irrigated

Furrows cultivated
Irrigated

Irrigated



MAZ>» 40t rIMa AZMmAnamm

PLOT NO. 1 CABBAGE '

SPECTROMETER SIGNATURE

yrins/5C4l
a0 o4

100 Mx LN RUN BATE HRS M{N_ SEC MSEC CHAR
9t-10 A 1 [} 19 FEB 74 18 9 96 338 ]

0
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10 |
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WAVELENGTH IN MICRONS



No

PLOT NO. 2 BROCCOLI
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP .. - COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) To CONDITIONS! .
Dec 12, 1973 2 5 Moist Normal -
Dec 18, 1973 2.5 2 Moist 1" down |[Thinning-shock|Thinned Dec 17, 1973
; Slightly
wilted
Jan 3, 1974 4 5 Moist 1.5" down|{Cold-wilted _
v Jan 10, 1974 5 15 Moist .5" down |Normal
f _Jan 14, 1974 6 18 Wet . Normal -
25, 1974 8 22 Moist 1"down Normal Tens. =420 salt on row
Jan 20, Jan 21, 1974
Jan 30, 1974 9 24 Moist 2" down [Normal -
Feb 7, 1974 10 30 Wet Normal Irrigated Feb 4,
v ' _ weeds, Tens.= 30
. Feb 14, 1974 12 31 Moist 1" down |Normal -
Feb 22, 1974 14 38 - Normal

Tens.= 20 on Feb 15,3k
Feb 19, 50 Feb 20
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PLOT NO. 2

BROCCOLT
SPECTROMETER SIGNATURE
yYi106/5Candl
8011 9001
100 My LN RUN. CATE HES MIN SEC MSEC CHAR
91-10 A 2 19 19 FEB 74 18 33 ds 110 o

0

k4]

60

S0

40

s0 7 S oseooooy ]

0 _ ~
,
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i
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0.4 0.3 o.6 0.7 o.8 0,9 1.0 1.1

WAVELENGTH IN MICRONS



Nov
Nov
Nov
Nowv
Nowv
Dec
Dec
Jan
Jan
Jan
Jan

Feb

Feb
Feb

Feb

6,
7,
.(),
21,
26,

26,
11,

28,
29,

14,
15,
20,

PLOT NO. 3 ONTONS

1973
1973
1973
1973
1973
1973
1973
1974
1974
1974

1974

1974

1974
1974
1974

CROP HISTORY

Fertilized with 50 lbs N/Ac

Planted 4 rows on 40" beds with 4-8-4" spacing
Irrigated /
Irrigated

First emergence

Fertilized with 50 1lbs N/Ac - Irrigated
Cultivated

Sidedressed with 50 1lbs N/Ac

Hand weeded -~ Irrigated

Hoed weeds

Disced failow portion

Irrigated
Furrows cultivated
Irrigated
Irrigated



PLOT NO. 3 ONTIONS
GROUND TRUTH DATA
DATE CROP GROUND GROUND CRODP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) Yo CONDITIONS
Dec 12, 1973 - 1 Moist Normal -
Dec 18, 1973 .5 1 Moist 1" down Wilted -
Jan 3, 1974 3.5 2 Moist 1.5" down| Cold-wilt -
Jan 10, 1974 3 10 Moist .5" down Normal -
Jan 14, 1974 4 8 Wet Normal Weeded, Thinned
Jan 25, 1974 6 15 Moist 1" down Normal - S'af?r‘onll‘lzo&gM
Jan 21, 1974
Jan 30, 1974 7 15 Moist 2" down Normal -
Feb 7, 1974 8 17 Wet Normal Trrigated Feb 4,
No weeds
Feb 14, 1974 8 17 Moist 1" down Normal ' -
Feb 22, 1974 10 18 - Normal -




PLOT NO, 3 ONLONS

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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100

PLOT NO.

3

AYN

CalE

ONIONS

SPECTROMETER SIGNATURE

ytionsacanzn
a2 AR AN

HikS MIN  SEC MSEC __CHAR
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13 FEB 74 18 se 46 387 0 I

20

70

30

40

30

'0

10
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WAVELENGTH IN MICRONS



tlov 6,
Nov

-~
-

tlov 9
lov 15
Dec 7
Dec 17,
Dec 26
Jan 11
Jan 15,
Jan 28,
Jan 29,

PLOT NO. 4 POYPY ~ 1

1973
1973

, 1973
, 1973
, 1973

1973

, 1973
, 1974

1974
1974
1974

Feb &4, 1974

Feb 14,
Feb 15,

1974
1974

Feb 20, 1974

(Acquisition No. B-40-6-3)
CROP HISTORY

Fertilized with 50 lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9" between
plants in drill

Irrigated

Up to a stand

Fertilized with 50 1lbs N/Ac - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 lbs N/Ac

Irrigated

Hoed ‘eeds

Disced fallow portion

Irrigated

Furrows cultivated

Irrigated

Irrigated



PLOT NO., 4 POPPY - 1
(Acquisition No. B-40~6-3

GROUND TRUTH DATA

DATE CROP GROUND GROUND CRGP COMMENTS
HETGUT COVER SURFACE CONDITION
(inches) Yo CONDITIONS
Dec 18, 1973 .5 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 1.5 5 Moist 1.5 dowm | - -
Jan 10, 1974 2 12 Moist .5" down { Normal -
Jan 14, ‘1974 3 22 Wet "Normal . -
Jan 25, 1974 5 27 Moist 1" down ‘Normal ‘Salt on rows
Jan 21, 1974
Jan 30, 1974 7 27 Moist 2" down Normal -
Feb 7, 1972 10 30 Wet Normal No weeds
Feb 14, 1872 13 40 Moist 1" down Normal -

Feb 22, 1374 16 49 - Normal -




PLOT NO, 4 POPPY -1

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle vepresents spectrometer signature
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PLOT NO. &

100 X LN RUN

POPPY-1

SPECTROMETER SIGNATURE

CATE

Hit s

MIM

SEC MSEC CHAR

Utinesscanzn
antsy anan

¢ R ST ) 4 1

19 FEB 74

18

s1

40 343 o

80

70

40

sa

40

20

10

"‘7"‘\

g.? a.e
WAYELENGTH IN MICRONS



Nov
Nov

NOw
Nov
Dec

Dec

Dec

Jan

Jan
Jan
Jan
Feb
Feb
Feb
Feb

20,

PLOT NO. 5

1973
1973

1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974

POPPY - 3
(Acquisition No. 371923)

CROP HISTORY

Fertilized with 50 1bs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9" between
plants in drill

Irrigated

Up to a stand

Fertilized with 50 1lbs N/Ac - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Irrigated

Furrows cultivated

Irrigated

Irrigated



PLOT NO. s POPPY-3
(Acquisition No. 371923)
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) T CONDITIONS
Dec 18, 1973 .5 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 - - Moist 1.5" down - -
Jan 10, 1974 2 12 Moist 1.5" down| Mormal -
Jan 14, 1974 3 22 Wet Normal -
Jan 25, 1974 4 25 Moist 1" down Normal Salt on rows
] Jan 21, 1974
Jan 30, 1974 5 25 | Moist 2" down Normal -
Feb 7, 1974 8 30 Wet Hormal o weeds
Feb 14, 1974 10 35 Moist 1" down Normal Beginning to bud
Feb 22, 1974 15 48 - Normal -




PLOT NO. 5 POPPY-3

FEBRUARY 19, 1974

GROUND LEVEL

BORESTIGHT

Crrele represeuts spectrometer signature



PLOT NO. 5 POPPY-3

SPECTROMETER SIGNATURE

Ut166/5Canga
ania auan

My LN RUN CAYE HiRS MIN SEC MSEC CHAR

21-1% A 3 28 19 FEB 74 19 17 42 754 o

“~ZMADMD

MAZ»=“NnMmrTma

70

80

0

40

30

20

10

es

0.7

o.8
WAVELENGTH IN MICRONS




Nov
Dec
Dec
Jan
Jan
Feb
Feb
Feb

14,
15,
20,

PLOT NO.

1973
1973
1973
1974
1974
1974
1974
1974

6 BARE GROUND
CROP HISTORY (WET)

Fertilized with 50 1bs N/Ac
Fertilized with 50 1bs N/Ac-Irrigated
Cultivated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated

Irrigated



PLOT NO. &

BARE GROUND
(WET)
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) To CONDITIONS
Dec 12, 1973 - - Moist - -
Dec 18, 1973 - - Moist 1" down - -
Jan 3, 1974 - - Dry at 6" - -
Jan 10, 1974 - - Moist .5" down - No weeds
Jaa 14, 1974 - - Dry - No weeds
Jan 25, 1974 - 0 Moist 1" down - No weeds
Salt on rows
Jan 21, 1974
Jan 30, 1974 - - Dry - -
beb 7, 1974 - - Dry - No weeds
Feb 14, 1974 - - - -
Feb 22, 1974 - 0 - - -




PLOT NO. 6 BARE GROUND
(WET)

FEBRUARY 19, 1974

JORESIGHT

Circle represents spectrometoer signature



PLOT NO. 6 BARE GROUND
(WET)
SPECTROMETER SIGNATURE

viinaszscanz2n

onis 2000
100 Mx LN iTUMN CATE M

7S MIN _ SEC MSEC CHAR
3} P1-10 A 6 24 19 FEB 74 13 11 da 170

PR I SPYR L )

oAl

0

Q
' R

80

O

50

30

z0

et e e e e [PV U U—

0.4 0.3 g.6 c.7 0.8

WAVELENGTH IN MICRONS



PLOT NO. 12 CAULIFLOWER

CROP HISTORY

Nov 6, 1973 Fertilized with 50 1lbs N/Ae

Nov 7, 1973 Planted 2 rows on 40" beds with 12" spacing and 24"
spacing in drill

Nov 9, 1973 Irrigated

Nov 13, 1973 First emergence

Nov 15, 1973 Up to a stand

Dec 7, 1973 Fertilized with 50 1lbs N/Ac - Irrigated

Dec 17, 1973 Thinned to 24"

Dec 26, 1973 Cultivated

Jan 11, 1974 Sidedressed with 50 1bs N/Ac

Jan 15, 1973 Hoed weeds

Jan 28, 1974 Disced fallow portion

Feb 4, 1974 Irrigated

Feb 14, 1974 Furrows cultivated

Feb 15, 1974 Irrigated

Feb 20, 1974 Irrigated



CAULIFLOWER

PLOT NO. 12
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) Yo CONDITIONS|
Dec 12, 1973 1 6 Moist Normal -
Dec 18, 1973 2.5 2 Moist 1" down Wilted Thionned Dec 17
Jan 3, 1974 4 - Moist 1.5" down| Cold-wilted |Few weeds
Jan 10, 1974 6 12 Moist .5" down| Normal -
Jan 14, 1974 6.5 15 Wet Normal -
Jan 25, 1974 9 30 Moist 1" down Normal 5% weeds Salt on
row Jan 21,
' R 1974
Jan 30, 1974 9 25 Moist 2" down Normal -
Feb 7, 1974 12 25 Wet Normal No weeds
Feb 14, 1974 13 27 Moist 1" down Normal -
1974 15 28 - Normal -

Feb 22,




Nov
Nov
Nov
Nov
Nov
Dec
Dec
Jan
Jan
Jan
Jan
Feb
Feb
Feb
Feb

6,
7,
9,
21,
26,

26,
11,
15,
28,
29,

>
14,
15,
20,

PLOT NO, 13

1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974

CARROT

CRCP HISTORY

Fertilized with 50 1bs N/Ac

Planted 4 rows on 40" beds with 4-8-4" spacing
Irrigated

Irrigated

First emergence

Fertilized with 50 1bs N/Ac - Irrigated
Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated - Sprayed with Lorax

Hoed weeds

Disced fallow portion

Irrigated

Furrows cultivated

Irrigated

Irrigated



PLOT NO. 13 CARROT
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) %o CONDITIONS
Dec 12, 1973 .25 - Moist Normal -
Dec 18, 1973 .5 1 Moist 1" down Normal -
Jan 3, 1974 1 10 Moist 1.5" down| ©Normal 17, Weeds
Jan 10, 1974 2 30 Moist .5 down| Normal 10% Weeds
Jan 14, 1974 2 20 Wet Normal 7% Weeds
Jan 23, 1974 4 31 Moist 1" down Normal 1Z Weeds, Tens.= 12
Salt on rows
Jan 21, 1974
Jan 30, 1974 2 31 Moist 2" down Normal -
Feb 7, 1974 5 35 Wet Normal No weeds, tens.=734
Feb 14, 1974 7 40 Moist 1" down Normal -
Feb 22, 1974 8 46 - Normal Small white

blossoms.

Tens.= 10 on Feb 11
15 TFeb 13, 14

Feb 15, 28

Feb 19, 37 Feb 20




PLOT NO, 13 CARROT

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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Hovy
Dec
Dec
Dec
Jan
Jan
Jan
Jan
Jan
Feb

Feb
Feh
Feb

PLOT NO. 14 CHICK PEAS

1973
1973
1973
1973
1974
1974
1974
1974

1974

1974

1974
1974
1974

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing
Fertilized with 50 1lbs N/Ac - Irrvigated
First emergence - Cultivated

Poor stand

Sidedressed with 50 1lbs N/Ac

Transplanted for proper stand - Irrigated
Hoed weeds

Disced fallow portion
Irrigated

Furrows cultivated
Irrigated

Irrigated



PLOT NO 14 CHICK PEAS
GROUND TRUTH DATA
DATE CRODP GROUND GROUND CRODP COMMENTS
HETGHT COVER SURIACE CONDITION
| (inches) Yo CONDITIONS
Dec 12, 1973 - - Moist - -
Dec 18, 1973 - 0 Moist 1" down - -
Jan 3, 1974 1-2 2 Moist 1.5" down] Normal -
Jan 10, 1974 2.5 3 Moist .5" down| Normal Poor stand
Jan 14, 1974 4 6 Wet Normal Transplanted for
. ; good stand
Jan 25, 1974 4 10 Moist 1" down Normal Salt on rows -
J 21, 1974
Jan 30, 1974 5 8 Moist 2" down Normal ot
Feb 7, 1974 7 20 Wet Normal No weeds
Feb 14, 1974 8 20 Moist 1" down Normal Beginning to bloom,
poor stand
10 24 - Normal

Feb 22, 1974




PLOT NO. 14 CHICK

FEBRUARY 19, 1974

GROUND LEVEL

1 01 160753

BORESIGHT

Circle represents spectrometer signature

PEAS
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PLOT NO. 14 CHICK PEAS

SPECTROMETER SIGNATURE

yrinssscang
a51s  aao

100 My LN KRUN CATE HR S MIN SEC MSEC CHAR
110 A 14 12 19 FEB 74 18 41 39 493 o

%0

L1}

70

e

50

40

30

2o . : _ - 5419 ° 5“€>eﬂaj,4,<,€>e_9~

10

0.4 (¥ } 0.6 - % 4 a.8 0.9 1.0 1.t
WAVELENGTH IN MICRONS



Nov
Nov

Nowv
Nov
Dec
Dec
Dec
Jan
Jan
Jan
Jan
Feb
Feb
Feb
Feb

9,
15,

17,
26,
11,

28,
29,

L4,
15,
20,

1973
1973

1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974

POPPY - 2
PLOT NQ. 15 (Acquisition No. M~89)

CROP HISTORY

Fertilized with 50 lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9"
spacing in drill

Irrigated

Up to a stand

Fertilized with 50 1lbs N/Ac - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Irrigated

Furrows cultivated

Irrigated

Irrigated



PLOT NO." 15 POPPY-2
(Acquisition No. M-89)
GROUND TRUTH DATA

DATE CROP GROUND GROUND CROP COMMENTS

HEIGHT COVER SURFACE CONDITION
(inches) To CONDITIONS

Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17

Jan 3, 1974 1.5 5 Moist 1.5" down| Normal -

Jan 10, 1974 2 10 Moist .5" down| Normal -

Jan 14, 1974 3 22 Wet Normal : -

Jan 25, 1974 5 23 Moist 1" down “Normal Salt on rows -

Jan 21, 1974

Jan 30, 1974 6 25 Moist 2" down Normal -

Feb 7, 1974 8 45 Wet Normal No weeds, tens.=338
Feb 14, 1974 12 40 Moist 1" down Normal -

Feb 22, 1974 16 52 - Normal Tens.= 13 on Fcb 11,

16 Feb 13, 19
Feb 15, 32 Feb 19,
38  Feb 20




PLOT NO. 15 POPPY~2

FEBRUARY 19, 1974

GROUND LEVEL

.BORESIGHT

Circle represents spectrometer signature
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SPECTROMETER SIGNATURE
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WAVELENGTH IN MICRONS



Nov 6,
Nov 7,

Nov 9,
Nov 13,
Nov 15,
Dec 7,
Dec 17,
Dec 26,
Jan 11,
Jan 15,

Jan 28,
Jan 29,
Feb 4,
Feb 14,

Feb 15,
Feb 20,

PLOT NO. 16 POPPY ~ 4

1973
1973

1973
1973
1973
1973
1973
1973
1974
1974

1974
1974
1974
1974
1974
1974

(Mixture of Poppy 1,2,3)

CROP HISTORY

Fertilized with 50 1bs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9"
spacing in drill

Irrigated

First emergence

Up to a stand

Fertilized with 50 1lbs N/Ac - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Irrigated - :

Furrows cultivated

Irrigated

Irrigated



PLOT NO. 16 ‘ POPPY-4
(Mixture of 1,2,3 )
GROUND TRUTH DATA

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) To __CONDITIONS

Dec 12, 1973 .5 - Moist Normal -

Dec 18, 1973 1 1 Moist 1" down Normal Thinned Dec 12

Jan 3, 1974 1 3 Moist 1.5" down| Normal -

Jan 10,.1974 2 10 Moist .5" down| Normal -

Jan 14, 1974 2.5 20 Wet Normal . -

Jan 25, 1974 4 20 Moist 1" down Normal Salt on rows ~

Jan 21, 1974

Jan 30, 1974 6 23 Moist 2" dowm Normal -

Feb 7, 1974 7 35 Wet Normal No weeds

Feb 14, 1974 10 35 Moist 1" down Normal -

Feb 22, 1974 15 49 - Normal -




PLOT NO, 16 POPPY-4

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature



PLOT NO. 16 POPPY~4

SPRCTROMETER SIGNATURE

vi1ne/sscenznl
aozn anon

100 Mx LN RUN CalE MRS _ MIN SEC MSEC CHAR
{1 91-1n A 18 20 19 FEB 74 19 2 44 336 o

%0

8Q

70

$0

o

40

30 kﬂ\‘

0 /

10

0.4 0.3 0.8 a.7 o.8 0.9 1.0
WAVELENGTH IN MICRONS _J



Nov
Nov
Nov
Nov
Dec

Dec |

Dec
Jan
Jan
Jan
Jan
Feb
Feb
Feb
Feb

PLOT NO.

1973
1973
1973
1973
19773
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974

17 POPPY - 6
(Acquisition No. B=40-6-3)

CROP HISTORY
fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9" spacing in drill
Irrigated

~Up to a stand

Fertilized with 501bs N/Ac - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 1lbs N/Ac
Irrigated

Hoed weeds

Disced fallow portion
Irrigated

Furrows cultivated

Irrigated

Irrigated



- arws g FUEEY ~ 6
-(Acquisition.No. B-40-6=3)
GROUND TRUTH DATA -

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHUT COVER SURFACE CONDITION
(inches) T CONDITIONS
Dec 18, 1973 . 1 1 - Moist 1" down - Wilted Thinned Dec 12
Jan 3, 1974 1-2 4 Moist 1.5" down |. Normal -
Jan 10, 1974 2 10 Moist .5" down | Normal -
Jan 14, 1974 2.5 20 Wet Normal -
Jan 25, 1974 5 22 Moist 1" down Normal Salt on rows
Jan 21, 1874
Jan 30, 1974 6 35 Moist 2" down Normal -
Feb 7, 1974 . 7 30 Wet Normal ﬁNo weeds
Feb 14, 1374 11 38 Moist 1" down Normal -

Feb 22, 1374 1.5 48 - Normal -




POPPY -0

17

PLOT NO,

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

gnature

.

S1

Circle vepresents spectrometer
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PLOT NO. 17 POPPY-6

SPECTROMETER SIGNATURE

yi1108/5C4an2y
aoz1 au99

100 Mx LN RUN CATE HR S MIN  SEC MSEC CHAR
‘ 91-11 A 17 22 19 FEB 74 19 [ ] 13 704 [+]

?C

a0

ksl

[ 1=]

80

40 ’ ¢ M

20

to &9.4

.4 0.8 a.6 0.7 g.8 .9 1.0 1.1
WAVELENGTH IN MICRONS



Nov
Nov
Nov
Nov
Nov
Dec
Dec
Dec
Jan
Jan
Jan
Jan

Feb
Feb

PLOT NO. 23 CABBAGE

1973
1973
1973
1973
1973
1973
1973
1973
1974
1974

, 1974

1974

1974
1974

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing
Irrigated

First emergence

Up to a stand

Fertilized with 50 1lbs N/Ac - Irrigated
Thinned to 12"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 23 ' CABBAGE

GROUND TRUTH DATA

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) T CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17
1973
Jan 3, 1974 3=4 2 Moist 1.5" down| Normal- -
Jan 10, 1974 5 17 Moist .5" down| Normal -
Jan 14, 1974 5 20 Wet ' Normal -
Jan 25, 1974 5 17 Moist 3" down Normal Salt on rows -
Jan 21, 1974
Jan 30, 1974 5 15 Moist 2" dowm Normal -
Feb 7, 1974 6 20 ‘Dry Normal No weeds
Feb 14, 1974 7 20 Dry Normal -

Feb 22,- 1974 7 22 - Normal -




PLOT NO. 23 CABBAGE

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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SPECTROMETER SIGNATURE
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WAVELENGTH IN MICRONS



PLOT NO.

1973
1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974

- 1974

24

BROCCOLI

CROP HISTORY

Fertilized with 50 lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing
Irrigated

First emergence

Up to a stand

Fertilized with 50 lbs N/Ac ~ Irrigated
Thinned to 14"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 24 BROCCOLL
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) | % CONDITIONS
Dec 18, 1973 1 1 Moist 1" down | Wilted Thinned Dec 17
Jan 3, 1974 3 1 Moist 1,5" down| Normal -
Jan 10, 1974 5 15 Moist 1.5" down| Normal -
Jan 14, 1974 6 18 Wet Normal -
Jan 25, 1974 5 17 Moist 3" down Normal _ Time = 3
5% weeds, Salt on row
Jan 21, 1974
Jan 30, 1974 7 17 Moist 2" down Normal -
Feb 7, 1974 8 20 Dry Normal No weeds, tens.=30
Feb 14, 1974 9 25 Dry Normal -
1974 10 27 - Normal Tens.= 61 on Feb 11,

Feb 22,

66 Feb 13, 67 Feb 15
12 Feb 20



PLOT NO. 24 BROCCOLI

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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PLOT NO. 24 BROCCOLL
SPECTROMETER SIGNATURE

U1108/5C4020
9023 Q000

190 Mx LN RUN SATE MRS MIN_SEC MSEC CHAR °
iogt-1n A 24 30 19 FEB T4 23 2 46 38 - o

|0

70

0

s0

40

30

10

oo !

o.e c.9 C.9 o.7 o.8 g.9
WAVELENGTH IN MICRONS



Nov
Nov
Nov
Nov
Nov
Dec
Dec
Jan
Jan
Jan

Feb
Feb

1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974

PLOT NO. 25 ONIONS

CROP HISTORY

Fertilized with 50 1bs N/Ac

Planted 4 rows on 40" beds with 4-8-4" spacing
Irrigated

Irrigated

First emergence

Fertilized with 50 1bs N/Ac - Irrigated
Cultivated

Sidedressed with 50 1lbs N/Ac

Hand weeded -~ Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 25 ONIONS
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) ) CONDITIONS
Dec 18, 1973 L 3 Moist 1" down Sprouts -
emerging
Jan 3, 1974 2-3 4 Moist 1.5" down| Normal -
Jan 10, 1974 3 15 Moist .5" down| Normal 5% Weeds
Jan 14, 1974 4 8 Wet Normal Thinned and weeded
Jan 14, 1974
Jan 25, 1974 6 8 Moist 3" down Normal Salt on rows -
Jan 21, 1974
Jan 30, 1974 7 10 Moist 2" down Normal -
Feb., 7, 1974 7 10 Dry Normal No weeds
Feb 14, 1974 9 12 Dry Normal -
22, 1974 9.5 14 - Normal -

Feb




ONIONS

25

PLOT NO.

FEBRUARY 19, 1974

&

GROUND LEVEL

RLOW

0 O

BORESIGHT

Circle represents spectrometer signature
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Nov
Nov

Nov
Nov
Dec
Dec
Dec
Jan
Jan
~Jan
Jan

6,

~J

J I TV
- - - - - - -

vl S

28,
29,

PLOT NQ. 26 POPPY - 1

1973
1973

1973
1973
1973

1973

1973
1974
1974
1974
1974

Feb 14, 1974
Feb 15, 1974

(Acquisition No. B-40-6-3)

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2rows on 40" beds with 12" spacing and 9"
spacing in drill

Irrigated

Up to a stand

Fertilized with 50 1lbs N/Ac -~ Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 26 POPPY-1
(Acquisition No. B=40~6-3)

| GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS

HEIGHT COVER SURFACE CONDITION
(inches) P CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 1-1.5 4 Moist 1.5" down{ Normal -
Jan 10, 1974 2 12 Moist .,5" down| Normal -
Jan 14, 1974 3 22 Wet Normal -
Jan 25, 1974 4 15 Moist 3" down Normal Tens. = 11

Salt on rows -

Jan 30, 1974 6 ) 18 Moist 2" down Normal Jan 21, 1974

Feb 7, 1974 8 30 ¢ Dry Normat No weeds’ tens. =50
Feb 14, 1974 11 35 Dry Normal -

Feb 22, 1974 13.5 40 - Normal Tens.= 80 on Feb 11,

84 Feb 13, 79 Feb 15
10 Feb 20




PLOT NO. 26 POPPY-1

FEBRUARY 19, 1974

GROUND LEVEL

BORES IGHT

Circle represents spectrometer signature
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WAVELENGTH IN MICRONS



Nov
Nov

Nov
Nov
Dec
Dec
Dec
Jan
Jan
Jan
Jan
Feb
Feb

PLOT NO.

15,

1973
1973

1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974

27

POPPY -~ 3
(Acquisition No. 371923)

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9"
spacing in drill

Irrigated

Up to a stand

Fertilized with 50 1lbs N/Ac - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 27

GROUND TRUTII DATA

POPPY~3

(Acquisition No. 37192%)

DATE CRODP GROUND GROUND CROD COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) o CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 1 2 - Normal -
Jan 10, 1974 2 12 Moist .5" down Normal ‘| Few weeds
Jan 14, 1974 3 22 Wet Normal -
Jan 25, 1974 4 20 Moist 3" down Normal 17 weeds
Salt on rows -
. Jan 21, 1974
Jan 30, 1974 4 15 Moist 2" down Normal -
Feb 7, 1974 5 25 Dry Normal No weeds
Feb 14, 1974 0 25 Dry Normal -
Feb 22, 1974 8.5 35 - Normal -




PLOT NO. 27 POPPY-3

FEBRUARY 19, 1974

BORESIGHT

Circle i-epresents spectroxheter signature
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PLOT NO. 27 POPPY-3

SPECTROMETER SIGNATURE
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WAVELENGTH IN MICRONS



Nov
Nov

Nov
Nov
Dec
Dec
Dec

Jan
Jan
Jan
Feb

Feb

6,

PLOT NO.

1973

7, 1973

1973
1973
1973
1973
1973
1974
1974
1974
1974
1974

1974

28 POPPY - 6
(Acquisition No.

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9"
spacing in drill

Irrigated

Up to a stand

Fertilized with 50 1bs N/Ac - Irrigated

Thinned to 9"

Cultivated

Sidedressed with 50 1lbsg N/Ac

Irrigated
Hoed weeds

Disced fallow portion
Furrows cultivated

Irrigated

B-40-6--3)



PLOT NO. 28

GROUND TRUTH DATA

POPPY-6

(Acquisition No. B=-40-6-1)

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) %o CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 1 2 Moist 1.5" down| Normal -
Jan 10, 1974 2 10 Moist .5" down| Normal -
Jan 14, 1974 2.5 20 Wet Normal -
Jan 25, 1974 4 15 Moist 3" down Normal _ Salt on rows -
Jan 21, 1974
Jan 30, 1974 4 5 Moist 2" down Normal Sparse crop
Feb 7, 1974 6 15 Dry Normal Poor starid, no
woeeds
Feb 14, 1974 9. 15 Dry Normal Sparse and spotbty
crops
. Feb 22, 1974 12 - - - Sparse crop



POPPY-6

28

PLOT NO.

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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PLOT NO. 28 POPPY-6

SPECTROMETER SIGNATURE

utinesscend
oozz? 008

roo Mx LN RUN CATE MRS . MIN _SEC MSEC SHAR
91-10 A 28 44 19 FEB 74 29 48 o3 93 o

0
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40
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WAVELENGTH IN MICRONS
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Nov

liov
tov
Nov
Dec
Dec
Dec
Jan
Jan
Jan
Jan

6,
7,

9,
13,
15,

7,
17,
26,
11,
15,
28,

PLOT NO 34 CAULIFLOWER

1973
1973

1973
1973
1973
1973
1973
1973
1974
1974
1974

29,1974
Feb 14, 1974
Feb 15, 1974

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 24"
spacing in drill

Irrigated

First emergence

Up to a stand

Fertilized with 50 lbs N/Ac - Irrigated
Thinned to 24"

Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 34 CAULIFLOWER
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) % CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 2 2 Moist 1.5" down| Normal -
Jan 10, 1974 6 12 Moist .5" down| Normal -
Jan 14, 1974 6.5 15 Wet Normal -
Jan 25, 1974 8 20 Moist 3" down Normal - 27% weeds
‘ Salt on rows -
Jan 21, 1974
Jan 30, 1974 9 20 Moist 2" down Normal -
Feb 7, 1974 12 30 Dry Normal No weeds
Feb 14, 1974 14 31 Dry Normal -
22, 1974 14 31 - Normal -

Feb




PLOT NO. 34 CAULIFLOWER

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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PLOT nNO. 34 CAULIFLOWER
SPECTROMETER SIGNATURE
’ vtias/scanzs
6028 8099
Mx LN RUN BATE HRS MIN _SEC MSEC CHAR
31-11 A 34 32 19 FEB 74 29 L] 16 2919 Q

crimein o i o e e cm e e e S e -
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WAVELENGTH IN MICRONS
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28,

PLOT NO. 35 CARROT

1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974

1974

CROP HLISTORY

Fertilized with 50 1lbs N/Ac

Planted 4 rows on 4Q" beds with 4-8-4 " spacing
Irrigated ’
Irrigated

First emergence

Fertilized with 50 1lbs N/Ac - Irrigated
Cultivated

Sidedressed with 50 1lbs N/Ac

Irrigated ~ Sprayed with Lorax

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 3s CARROT

GROUND TRUTH DATA

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) % CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Sprouts -
emerged
Jan 3, 1974 - - Moist 1" down - -
Jan 10, 1974 2 30 Moist .5" down Normal 10% Weeds
Jan 14, 1974 2 20 Wet Normal 7% Weeds
Jan 25, 1974 4 33 Moist 3" down Normal 3% weeds
Tens. = 8
Salt on rows =~
Jan 21,. 1974
Jan 30, 1974 4 30 Moist 2" down Normal -
Feb 7, 1974 4 33 Dry " Normal No weeds, tens.=50
Feb 14, 1974 5 33 Dry Normal -
. Feb 22, 1974 5 33 - Normal Tens.= 59 on Feb 11

62 Feb 13, 79 Feb B!
10 Feb 20




CARROT

35

PLOT NO.

1974

FEBRUARY 19,

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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WAVELENGTH IN MICRONS



Mov 6,
Dec 4,
Dec 7,
Dee 26,
Jan 7,
Jan 11,
Jan 15,

Jan 28,

Jan 29,
Feb 14,

Feb 15,

PLOT NO. 36 CHLCK PFAS

1973
1973
1973
1973
1974
1974
1974
1974

1974
1974

1974

CROP HISTORY

Fertilized with 50 1bs N/Ac

Planted 2 rows on 40" beds with 12" spacing
Fertilized with 50 1lbs N/Ac - Irrigated
First emergence

Poor stand

Sidedressed with 50 lbs N/Ac

Transplanted for proper stand - Irrigated
loed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO. 36 CHICK PEAS
GROUND 'TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) o CONDITIONS
Dec 18, 1973 - - Moist 1" down - Not emerged
Jan 3, 1974 1 1 Moist 1.5" down| Normal -
Jan 10, 1974 2.5 3 Moist .5" down| WNormal Poor stand
Jan 14, 1974 4 6 Wet Normal Transplanted for
good stand
Jan 25, 1974 6 8 Moist 3" down Normal Salt on rows -
. Jan 21, 1974
Jan 30, 1974 6 7 Moist 2" down Normal - -
Felb 7. 1974 7 20 Dry Normal Mo weoeds
Feb M: 1974 9 20 bry Normal Poor stapd
Feb 22, 1974 11 21 - Norma l Small white -

blossoms



CHICK PEAS

36

PLOT NO,

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature



1

“TMADMT

MAZPr«nm~TMmYy

PLOT NO. 36

CHICK PEAS
SPECTROMETER SIGNATURE
U1108/,8CanzT
a03n amnng
160 “x__LN___RUN CATE MRS _MIN _SEC MSEC CHAR
31-10 A 36 40 19 FEO 74 20 33 4y ero °

0 —

0 R

70 - .

1] . P

50 ——— d

40 . .

se L ;
!
?
)
}

20 4

10 4“‘(’; i \\

/400""9""9“ °
c,«ﬂ
-]

a.4 o.3 .6 .7 o.8 0.9 1.0 1.1
WAVELENGTH IN MICRONS



Nov
Nov

Nowv
Dec
Dec
Dec
Jan
Jan
Jan
Jan
Feb
Feb

PLOT NO. 37

14,
15,

1973
1973

1973
1973
1973

1973,

1974
1974
1974
1974
1974
1974

POPPY -~ 2
(Acquisition No.

CROP HISTORY

Fertilized with 50 lbs N/Ac

Planted rows on 40" beds with 12" spacing and 9"
spacing in drill

Up to a stand

Fertilized with 50 1bs N/&c - Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 1bs N/Ac

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated

M-89)



PLOT NO. 37 POPPY-2
(Acquisiticn No. M-39)
GROUND TRUTH DATA

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) %o CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 19
Jan 3, 1974 1.5 2 Moist 1.5" down| MNormal -
Jan 10, 1974 2 10 Moist ,5" down| Normal -
Jan 14, 1974 3 22 Wet Normal -
Jan 25, 1974 4 15 Moist 3" down Normal 5% weeds
Salt on rows -
Jan 21, 1974
Jan 3Q, 1974 6 15 Moist 2" down Normal -
.Feb 7, 1974 7 30 Dry Normal No weeds
Feb 14, 1974 9 33 Dry Normal -

Feb 22, 1974 10 46 - Normal -




PLOT NO. 37 POPPY-2

FEBRUARY 19, 1974

GROUND LEVEL

e AT S

e ML Aa TR~y

BORESIGHT

Circle represents spectrometer signature
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PLOT NO, 37 POPPY-2
SPECTROMETER SIGNATURE
Uti1nes8ceanzy
: . 0031 ouwuo
100 M x LN RUN DATE i HiS MIN__SEC ﬂ§§€ CHAR
31~19 A 37 42 19 FEB 74 20 39 s 833 (]

80

ra

0

0

40

30

20

3+

ia

.7 o.8
WAVELENGTH 1IN MICRONS



Hov 6,
Nov 7,

tlov 9,
tlov 13,
Nov 15,
Dec 7,
Dec 17,
Dec 26,
Jan 11,
Jan 15,
Jan 28,
Jan 29,

Feb 14,

Feb 15,

PLOT NO. 38 POPDY . 4

1973
1973

1973
1973
1973
1973
1973
1973
1974
1974
1974
1974

1974
1974

(tHxture ot 1,

CROP HISTORY

Fertilized with 50 1lbs N/Ac

Planted 2 rows on 40" beds with 12" spacing and 9"
spacing in drill

Irrigated

First emergeuce

Up to a stand

Fertilized with 50 1lbs N/Ac -~ Irrigated
Thinned to 9"

Cultivated

Sidedressed with 50 lbs N/Ac

Irrigated

Heed weeds

Disced fatlow portion

Furrows cultivated
Irrigated

7

Y

3)



PLOT NO.

38

POPPY-4
(Mixture 1,2,3 )
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACK CONDITION
(inches) To CONDITIONS
Dec 18, 1973 1 1 Moist 1" down Wilted Thinned Dec 17
Jan 3, 1974 1.5 3 Moist 1.5" down| Normal -
Jan 10, 1974 2 10 Moist .5" down| Normal -
Jan 14, 1974 2.5 20 Wet Wet -
Jan 25, 1974 4 20 Moist 3" down Normal 2% weeds
Salt on rows =
Jan 21, 1974
Jan 30, 1974 6 18 Moist 2" down Normal -
Feb 7, 1974 7 30 Dry Normal No weeds
Feb 14, 1974 10 33 Dry Normal -
Feb 22, 1974 11 46 - Normal -




POPPY -4

38

PLOT NO.

1974

FEBRUARY 19,

GROUND LEVEL

BORESIGHT

nature

(34
o

ig

ircle represents spectrometer s

1
v

(



“~ZMmNAam
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100

0

80

70

a0

sa

40

30

20

10

PLOT HOL. 38 POPPY-4

SPECTROMETER SIGNATURE

ny Ly iRUN CATE HRS MIN SEC MSEC CHAR

y1r108/5Cenzn
o3z  aana

91-311 A 34 a8 19 FEB 74 29 53 47 155 o

SUUSORNG N N

8.3 a.8 a.r 8.8 9.9
WAVELENGTH IN MICRONS



PLOT NO.

Nov 6,
Nov 9,
Dec 7,
Dec 26,
Jan 15,
Jan 28,
Jan 29,
Feb 14,
Feb 15,

1973
1973
1973
1973
1974
1974
1974
1974
1974

39

BARE GROUND
(DRY)

CROP HISTORY

Fertilized with 50 lbs N/Ac

Irrigated

Fertilized with 50 1lbs N/Ac - Irrigated
Cultivated

Irrigated

Hoed weeds

Disced fallow portion

Furrows cultivated

Irrigated



PLOT NO.

39 BARE GROUND
(DRY)
GROUND TRUTH DATA
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT - | COVER SURFACE CONDITION
(inches) Yo CONDITIONS
Dec 18, 1973 - - Moist 1" down - -
Jan 3, 1974 - - Dry - No weeds.
Jan 10, 1974 - 0 Moist .5" down - -
Jan 14, 1974 - 0 Dry - Not irrigated
. cultivated
Jan 25, 1974 - 0 Moist 3" down - No weeds
’ Salt on rows -
Jan 21, 1974
Jan 30, 1974 - - Dry - -
Feb 7, 1974 - - - - No weeds
teb 14, 1974 - - Dry -

Feb 22, 1974

-

or



BARE GROUND

39

PLOT NO.

(DRY)

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle répresents spectrometer

ture

signa
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80
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40
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PLOT NO. 3

BARE GROUND

(DRY;
SPECTROMETER STGNATUHRE

Uii1nasscanzy
o033 an99

Mx_ LN RUN cate HRS  MIN__SEC cHaR

91-12 A 39 M 19 FEB 74 29 38 E [»]

- o-o-0-0-0-0> "2 P0000000 WM
; ’_?,,.,/M e ™
0.4 0.5 0.6 a.7 0.8 o.9 1.0

WAVELENGTH IN MICRONS



MULTIPLE SPECTROMETER CURVES

February 19, 1974

vi1108/3C4n20
O34 0O0O0

100 My LN RUN CATE HRS MIN __SEC MSEC SHAR cMos
"91-1m A 1 6 19 FEB T4 18 9 s 338 o CRAEBNGE
91-19 A 2 19 19 FEB 74 18 33 L} 119 X BAOCLCOL)
91-19 A 3 18 19 FEB 74 18 56 1] 987 o ONIONA
21-19 A 4 16 19 FEB 74 18 51 0 543 't PpPOPBY .|
91-111 A 8 26 19 FEB 74 19 17 2 754 . BOPPY -3

°0 83l i 5 24, A0 FEB 24 19 11 i 174 & . | L WET)
91-10 A 12 < 19 FEB 74 18 3 je 613 L CAVLIFLOWER
91-10 A 13 8 19 FEB 74 18 24 2 847 v CARROT
9110 A 14 12 19 FEB 74 18 41 kL] 403 o EHICK PERS
9M-110 A 13 14 19 FEB 74 18 46 13 680 H Porpy -2

0 I1-19 A 16 2n 19 FEB 7¢ 19 2 34 356 ' Porpy.-4
g a0 e o o8 £ FED—PW* . & c 4 —a 2 OREY e

7o

L2

so

4an

30

20

10

0.0 0.7 o.8 0.9% 1.0 1.1
WAVELENGTH IN MICRONS



160

0

[ 1]

70

40

50

MULTIPLE SPECTROMETER CURVES

February 19, 1974

Ut108/8Canzn
003s Q'J‘J.!]

MX LN RUN BATE HRS MIN  SEC MSEC CHAR [ LT

91-10 A 4 16 19 FEB 74 18 st 40 543 [e] POoAPLY-)

91-19 A 5 2e 19 FEB 74 19 (%4 42 734 X pPopmPY-B

9t~10 A ® 24 19 FEB 74 19 11 ds 170 (s] VARE GROVND |LWED
91~10 A 18 14 19 FEB 74 18 a6 93 680 4 POPPY - &

81-10 A 16 29 19 FEB 74 19 2 44 556 . rOPRMY-4

83 10 A 17 b33 A3 FEED T4 1.9 B X 04 X -

c.?
WAVELENGTH IN MICRONS



MULTIPLE SPECTROMETER CURVES

February 19, 1974

v1108/8C40da]
0835 poon

100 Mx AN RUN BATE MRS MIN SEC MSEC CHAR CRAM
1-11 A 23 28 13 FEE 74 19 38 4o s7e o CABDAGE
M ~10 A 24 39 19 FEB 74 2n 2 45 348 x BROCC OLI
91-15 A 23 36 19 FEB 74 29 25 44 22t ] GNIONS
91~10 A 26 38 19 FEB 74 29 29 -1 166 Y POPPY-
1-15 A 27 46 19 FEB 74 29 51 d¢ o1a N PaoPPY-23

0 PO T SN T a4 1. K. 24 213 AL a a8 X Voo W od v el -
91-10 A 34 32 19 FEB 74 20 8 16 219 L CRAULIFLOWER
91-10 A 33 34 19 FEB 74 20 17 0 636 u CRRROT
21-10 A 36 a0 19 FEB 74 2n 33 43 arn o CHRICK PEARS
91-11 A 37 42 19 FEB 74 20 39 45 853 H Poopy -2

oo 91-10 A 38 48 19 FEB 74 2n 55 47 155 c POPLPPY -4
TIPS Byt Y B Pt P, & 5 633 v MMAREGROUNDILOD®YY ]

70

a0

50

40

an

20

10

0.7 9.8 0.9 1.0 1.1
WAVELENGTH IN MICRONS —J



MULTIPLE SPECTROMETER CURVES

February 19, 1974

yi1108/5ca02a
0037 cuu:-‘
100 Mx LN RUN CAlE HRS MIN _ SEC MSEC CHAR GROP
31-19 A 28§ 38 19 FEB 74 29 29 49 166 ] PpOoPpPY-~-t
931-10 A 27 a8 19 FEB 74 2n 51 as 918 x POPPY -3
91-11 A 28 44 19 FEB 74 20 48 45 93 o POPPRY-6
91-19 A 37 42 19 FEB 74 21 39 as 833 Y POPPY- 2
21~19 A 38 48 19 FEB 74 29 53 k4 158 - POPRY-4&
%0 Simili_A3S 55 19 FEB.24 26 sa 5503 & BDARE GRAUND LIRY]
86
70
|40
s0
40

0.

r

WAVELENGTH IN MICRONS



PLOT NO. 51 POPPY - 1
(Acquisition No. B-40-6-3)

CROP HISTORY

Nov 6, 1973 Fertilized with 501bs N/Ac

Nov -11, 1973 Irrigated

Nov 13, 1973 First emergence

Nov 15, 1973 Up to a stand

Dec 7, 1973 Fertilized with 50 1lbs N/Ac - Irrigated
Dec 19, 1973 Thinned

Dec 27, 1973 Cultivated

Jan 9, 1974 Hoed weeds

Jan 11, 1974 Sidedressed with 50 lbs N/Ac

Jan 14, 1974 Thinned double plants - Irrigated

Jan 28, 1974 Hoed weeds

Jan 31, 1974 6 cm test plants N - § too close, E - W 13", height 7"

12 em N - S too close, E -~ W 11" height 4.5"
Feb 15, 1974 Irrigated



PLOT NO. s1 POPPY- 1
(Acquisition No, B=40-6-71)
GROUND TRUTH DATA (6 cm spacing)
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) % CONDITIONS
Jan 3, 1974 1 3 Moist 1.5" down| Normal -
Jan 10, 1974 2 - Moist .5" down| Normal -
Jan 14, 1974 3 15 Wet Normal -
Jan 25, 1974 5 25 Moist 1" down Normal No weeds
Salt on rows -
Jan 21, 1974
Jan 30, 1974 7 33 Moist 2" down Normal -
Feb 7, 1974 11 33 Dry Normal No weeds
Feb 14, 1974 12 38 Dry Normal -
Feb 22, 1974 16 51 - Normal -




POPPY -1

51

PLOT NO,

FEBRUARY 19, 1974

GROUND LEVEL

ER

s BLY

Q8 e

Lo

91

0 Gt

i

BORESIGHT

Circle represents spectrometer signature
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PLOT NO. 5 POPPY-1
SPECTROMETER SIGNATURE
vt108/8Cenzn
an49 Qannn
Mx LN RUN CATE HRS  MIN  SEC MSEC CHAR
! 2t-10 A 81 52 19 FEB 74 21 39 43 369 °

JRNETRNO

ee”

0.7 o.8
WAVELENGTH IN MICRONS



tov
Hov

ov

fov
Dec
Dec
bec
Jan
Jan
Jan
Jan
Feb

Feb

PLOT NO.

1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974

1974

52 roppy - 2

(Acquisition No.

CROP HISTORY

Fertilized with 50 1bs N/Ac - Planted
Irrigated

First emergence

Up to a stand

Fertilized with 50 1lbs N/Ac - lLrrigated
Thinned

Cultivated

Hoed weeds

Sidedressed with 50 1lbs N/Ac

Thinned double plants - Irrigated
Hoed weeds

Furrows cultivated

Irrigated

M-89)



PLOT NO. s2 POPPY - 2
(Acquisition No. 4-89)
GROUND TRUTH DATA (18 cm spacing )
DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) To CONDITIONS
Jan 3, 1974 1.5 5 Moist 1.5" down| Normal -
Jan 10, 1974 3 13 Moist .5" down| Normal -
Jan 14, 1974 3.5 20 Wet Normal -
Jan 25, 1974 6 33 Moist 1" down Normal No weeds
’ Salt on rows =
Jan 21, 1974
Jan 30, 1974 7 35 Moist 2" down Normal -
Feb 7, 1974 12 50 Dry Normal No weeds
Feb 14, 1974 16 60 Dry Normal -
Feb 22, 1974 19 75 - Normal -




“ZMADIMD

mAaZ»=~«nmMrwMNaD

MULTIPLE SPECTROMETER CURVES

February 19, 1974

yiio8yscanza
nnse D'J;;‘
100 M x LN RUN CATE HRS MIN __SEC HSEC CHAR EROS PRCING
{ | 31-10 A 3 s2 19 FEB 74 21 39 d3  ses o POMMY -] gecm
31-10 A 32 36 19 FEB 74 22 19 42 123 X RPOPEY- 2 |/8CM
21~10 A 33 54 19 FEB 74 22 a 41 744 o POPPRY-2L dem
=10 A 34 L1 19 FEB 74 22 40 4 89 Y POPPY-Z rz.cm
. 91~10 A 53 58 1? FEB T4 22 37 8 955 * Barmy -1 I8 cm
0
70
[ 1)

0.4 0.3 a.8 0.7 a.8
WAVELENGTH IN MICRONS L




PLOT NO. 52 POPPY~-2

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represcuts spectrometer signature
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PLOT NO.

52

POPPY-~2
SPECTROMETER SIGNATURE
V1108/8C4020
noso 0050
Mx LN RUN BATE MRS  MIN  SEC MSEC CHAR
91-1n A 32 s 19 FEB 74 22 19 42 123 o

P oo

a.r 0.8
WAVELENGTH IN MICRONS



Nov
Nov
Nowv
Nov
Dec
Dec
Dec
Jan
Jan
Jan
Jan
Feb
Feb

6,

13,
15,

19,
27,

11,
14,
28,
14,
15,

PLCT NO.

1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974

POPPY - 2

53 (Acquisition No.

CROP HISTORY

‘Fertilized with 50 1bs N/Ac - Planted
Irrigated

First emergence

Up to a stand

Fertilized with 50 1lbs N/Ac -~ Irrigated
Thinned

Cultivated

Hoed weeds

Sidedressed with 50 1lbs N/Ac

Thinned double plants - Irrigated
Hoed weeds

Furrows cultivated

Irrigated

M-89)



PLOT NO. s

3

GROUND TRUTH DATA

POPPY -2

(Acquisition No. M-89)
(6 cm spacing)

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) To CONDITIONS
Jan 3, 1974 1.5-2.5 10 Moist 1.5" down}] Normal -
Jan 10, 1974 3 15 Moist .5" down| Normal -
Jan 14, 1974 4 25 Wet Normal -
Jan 25, 1974 8 35 Moist 1" down Normal {No weeds
Salt on rows =~
Jan 21, 1974
Jan 30, 1974 9 37 Moist 2" down Normal -
Feb 7, 1974 14 60 Dry Normal No weeds
Feb 14, 1974 15 60 Dry Normal -
Feb 22, 1974 20 85 - Normal -




PLOT NO. 53 POPPY-2

FEBRUARY 19, 1974

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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WAVELENGTH N MICRONS

PLOT NO. 513
POPPY-2
SPECTROMETER S IGNATURE
U1198/5Cansn]
onst ooon
Mx LN RUM CATE WRS  MIN  SEC MSEC _CHAR
9111 A 83 54 19 FEB 74 22 [} 41 7r4a o
IR
i
i
H/‘o-m“
C.4 0.5 0.6 o.? 0.8 0.9 1.0 1.1



PLOT NO. s4

GROUND TRUTH DATA

POPPY-2

(Acquisition No. M-89)
(12 cm spacing)

DATE CROP GROUND GROUND CROP COMMENTS
HEIGHT | COVER SURFACE CONDITION
(inches) % CONDITIONS
Jan 3, 1974 1 5 Moist 1.5" down| MNormal -
Jan 10, 1974 2 10 Moist .5" down| Hormal -
Jan 14, 1974 3 15 Wet Normal -
Jan 25, 1974 4 20 Moist 1" down Normal No weeds
Salt on rows -~
Jan 21, 1974
Jan 30, 1974 6 23 Moist 2" down Normal -
Feb 7, 1974 10 40 Dry Normal No weeds
Feb 14, 1974 11 45 Dry Normal -
Feb 22, 1974 13 50 - Normal -




POPPY - 2
PLOT NO. 54 (Acquisition No, M~89)

CROP HISTORY

Nov 6, 1973 Fertilized with 50 1bs N/Ac - Planted
Nov 11, 1973 Irrigated

Nov 13, 1973 First emergence

Nov 15, 1973 Up to a stand

Dec 7, 1973 Fertilized with 50 1lbs N/Ac - Irrigated
Dec 21, 1973 Thinned

Dec 27, 1973 Cultivated

Jan 9, 1974 Hoed weeds

Jan 11, 1974 Sidedressed with 50 1lbs N/Ac

Jan 14, 1974 Thinned double plants ~ Irrigated

Jan 28, 1974 Hoed weeds

Feb 14, 1974 Furrows cultivated

Feb 15, 1974 Irrigated



POPPY-2

54

NO.

PLOT

1974

FEBRUARY 19,

GROUND LEVEL

BORESIGHT

Circle represents spectrometer signature
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WAVELENGTH 1IN MICRONS

PLOT NO. 54 POPPY -2
SPECTROMETER S IGNATURE
U1108/5C45
ops2 a9
Hx LN RUN CATE HRS _ MIN SEC MSEC CHAR
21-10 A 34 61 19 FEB 74 22 49 49 891 [+]
-
0.4 0.5 0.8 o.7 0.8



i00

PLOT NO.

Mx LN

RUN

55

POPPY - 1

SPECTROMETER SIGNATURE

CATE

HR S MIN

SEC MSEC CHAR

Utinssscanza

VOsy 000y

0

91 ~11 A 33

58

19 FED 7a

22 37

8 985 [

k4]

0

30

40

30

10

e A

0.4

c.7 o.8
HAVELENGTH IN MICRONS




POPPY-1

55

PLOT NO,

FEBRUARY 19, 1974

GROUND LEVEL

Y

1
[

D

)

SN S

Wy

ugt g

Tk

BORESIGHT

ircle represents spectrometer signature

]
.

(



PLOT NO. 55

GROUND TRUTH DATA

POPTY~-1

(Acquisition No. B-40-6-3)
(18 cm spacing)

DATE CROP GROUND GROUND CROP . COMMENTS
HEIGHT COVER SURFACE CONDITION
(inches) ) CONDITIONS
Jan 3, 1974 1 3 Moist 1.5" down! Normal -
Jan 10, 1974 2 12 Moist .5" down| Normal -
Jan 14, 1974 3 15 Wet Normal -
Jan 25, 1974 4 20 Moist 1" down Normal No weeds, salt on
rows - Jan 21, °
1974
Jan 30, 1974 6 20 Moist 2" dowm Normal -
Feb 7, 1974 7 30 Dry Normal No weeds
Feb 14, 1974 10 40 Dry Normal -
Feb 22, 1974 12 48 - Normal -




PLOT NO. 55 popPry - 1
(Acquisition No. B=40-6- 1)

CROP HISTORY

Hov 6, 1973 Fertilized-with 50 lbs N/Ac - Planted

flov 11, 1973 Irrigated

Nov 13, 1973 First emergence

Nov 15, 1973 Up to a stand

Dec 7, 1973 Fertilized with 50 lbs N/Ac - Irrigated

Dec 27, 1273 Thinned - Cultivated

Jan 9, 1974 Hoed weeds

Jan 11, 1974 Sidedressed with 50 1lbs N/Ac

Jan 14, 1974 Thinned double plants -- Irrigated

Jan 28, 1974 Hoed weeds A
Jan 31, 1974 18 tm test plants N - § 12" ,E- W 14.5", height 5"
Feb 14, 1974 Furrows cultivated

Feb 15, 1974 Irrigated



